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Having described the invention, the following is 
claimed: 



system for helping to protect a vehicle 
occupant-, said system comprising: 

a craah sensor operative to sense a vehicle 
crash event and provide a crash signal having a 
characteristic indicarsj.ve of the sensed crash event; 

an acoustic safiing sensor operative to sense 
acoustic waves of the vehicjse during a vehicle crash 
event and provide a safing signal having a 
characteristic indicative of the sensed acoustic waves; 

an actuatable occupant protection device for, 
when actuated, helping to protect the vehicle occupant 
during a vehicle crash event; and 

a controller which controls actuation of said 
occupant protection device in response to both sa^d 
crash signal and said safing signal. 



2. A system afe set forth in claim 1 wherein said 
crash sensor is an/accelerometer . 



3. A system set forth in claim 2 further 
including a senso^ module mountable within a vehicle, 
said sensor modu/le including said acoustic sensor and 
said accelerometer . 



(^0^^ ^' A system as set forth in claim 2 wherein said 
acoustic servteor is an omni-directional ultrasonic 
sensor for servGing ultrasonic acoustic waves of the 
vehicle during vtehicle crash events originating in any 
of a plurality of ciirections and providing said safing 
signal indicative the»xeof. 

5. A system as setV forth in claim 4 further 
including a sensor module nuountable within a vehicle, 
said ultrasonic sensor being part of said sensor 
module, said accelerometer beingv a crush zone sensor 
remote from said sensor module foAsensing vehicle 
acceleration of part of the vehicle \ndicative of a 
vehicle crash event and providing said\crash signal 
having an electrical characteristic indicative thereof. 



6. A system as set forth in claim 5 vmerein said 
crush zone sensor is a front crush zone sensoA located 
at a forward part of the vehicle and electrically 



connected with said controller, said front crush zone 
sensis^ sensing a front impact vehicle crash event in 
respons^to movement of the forward part of the vehicle 
and provioing a front crash signal indicative thereof, 
said controller controlling actuation of said occupant 
protection deVice in response to both said safing 
signal and saicK front crash signal. 

7 . A systemXas set forth in claim 5 wherein said 
crush zone sensor isi a side crush zone sensor located 
at a side part of theXvehicle and electrically 
connected with said coirtroller, said side crush zone 
sensor sensing a side impact vehicle crash event in 
response to movement of th^ side part of the vehicle 
and providing a side crash s\gnal indicative thereof, 
said controller controlling actuation of said occupant 
protection device in response tov both said safing 
signal and said side crash signal. \ 

8 . A system as set forth in claijm 1 wherein said 
crash sensor further includes a pluralitV of 
accelerometers, each of said plurality of \ 
accelerometers being operative to sense vehjl^le 
acceleration and provide a respective acceleration 
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signal, said controller controlling actuation of said 
occupant protection device in respond to an 
acceleration signal from at least oti% of said plurality 
of accelerometers and said safing signal, whereby the 
acoustic saf ing sensor provides/ an. omni-directional 
safing sensor for each of the/plurality of 
accelerometers . 



9. A system as set/ forth in claim 8 further 



/ 



including a sensor module mountable within a vehicle, 
said acoustic sensor and at least one of said plurality 
of accelerometers bei/ng part of said sensor module- 



system for helping to protect a vehicle 
occupant, sard system comprising: 

a plur^ity of crash event sensors, each of 
said plurality of cis;ash event sensors being operative 
to sense a different coi^ition of the vehicle and to 
provide a corresponding sen^&or signal having a 
characteristic indicative of theN^ehicle condition 
sensed thereby; 

an acoustic sensor operative -bo sense 
acoustic waves of the vehicle during a vehi^e crash 
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event and to provide a safing signal having a 
charkpteristic indicative of the sensed acoustic waves; 

an occupant protection device for, when 
actuated, helping to protect the vehicle occupant 
during a vehicre crash event; and 

a controller connected with each' of said 
plurality of crash e^^ent sensors, said acoustic safing 
sensor, and said occupant protection device, said 
controller determining rshe occurrence of a vehicle 
crash event and controlling actuation of said occupant 
protection device in respons^ to the sensor signal from 
any one of said plurality of ci5;ash event sensors and 
the safing signal from said acous\ic sensor, whereby 
the acoustic sensor provides omni-doXrectional safing 
for the plurality of crash event senso] 

.11. A system as sety^rth in claim 10 wherein 
each of plurality of said crash event sensors is 
selected from a group ^/nsisting of an accelerometer 
and a crush zone sensor. 

12- A system /as set forth in claim 10 further 
including a sensor module mountable within a vehicle, 
said acoustic sensor being part of said sensor module, 
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13. A system as set forth in claim 12 wherein 
said at least one of /said plurality of crash event 
sensors is part of sjaid sensor module. 



(^jO^j^ ^ system for helping to protect a vehicle 

^^^/^^o^pant,\said system comprising: 

a\sensor module for mounting in a vehicle, 
said sensor m\dule including: 

accelerometer operative to sense 
vehicle acceleration and provide an acceleration 
signal having av characteristic indicative of the 
sensed vehicle acceleration; and 

an acoustic sensor operative to detect 
acoustic waves of theyvehicle during a vehicle 
crash event and to provide a safing signal having 
a characteristic indicat^e of the sensed acoustic 
waves ; 

an occupant protecMon device for, when 
actuated, helping to protect tlr^ vehicle occupant 
during a vehicle crash event; and^ 

a controller which controls acft^uation of said 
occupant protection device in response to i^oth said 
acceleration signal and said safing signal 



15. A system as set forth in claim 14 wherein 

\ 

said sensor module further includes a plurality of 
acceleromerers, each of said plurality of 
accelerometerte being operative to sense vehicle 
acceleration arrd provide a respective acceleration 
signal indicativet of the vehicle acceleration sensed 
thereby, said contVoller controlling actuation of said 
occupant protectionVdevice in response to the 
acceleration signal r^om at least one of said plurality 
of accelerometers and Syaid saf ing signal from said 
acoustic sensor, wherebyXthe acoustic sensor provides 
omni-directional safing f\r the plurality of 
accelerometers . 

16. A system as set fort^ in claim 14 further 
including a side crush zone sensVr located at a side 
part of the vehicle and electricaMy connected with 
said controller, said side crush zo^e sensor sensing a 
side impact vehicle crash event in response to 
acceleration of the side part of the vel^icle and 
providing a side crash signal indicative thereof, said 
controller controlling actuation of said oqcupant 
protection device in response to both said sa^fing 
signal and said side crash signal- 
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17. A method for controlling actuation of an 
actuatable occupant protection device of a vehicle, 
said methoM comprising the steps of: 

sensing a vehicle crash condition; 
providing an crash event signal having a 
characteristic \ndicative of the sensed vehicle crash 
condition; 

sensing ^oustic waves that travel through 
the vehicle in resporase to the occurrence of the 
vehicle crash conditioV; 

providing a saYing signal having a 
characteristic indicative \f the sensed acoustic waves 
during the vehicle crash cor\iition; 

determining the occi^rence of a vehicle crash 
event in response to the crash e^ent signal and the 
safing signal indicating a vehicle^ crash condition; and 

controlling actuation of aji occupant 
protection device in response to saidNdetermination . 



18. A method as set forth in claim 17\further 
including providing a plurality of crash even\ sensors, 
each of the crash event sensors sensing a vehidSLe crash 
condition and providing a crash event signal indicative 
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of the vehicle crash conditi(2m sensed thereby, said 
step of determining a vehicle crash event further 
including determining thje occurrence of a vehicle crash 
event in response to ttie crash signal from at least one 
of the plurality of crash event sensors and the safing 
signal from the acoustic sensor, whereby the safing 
signal provides omni-directional safing for the 
plurality of crash event sensors. 



19. A method as set forth in claim 18 wherein 
each crash sensor is an accelerometer that provides an 
acceleration signal indicative of vehicle acceleration, 



method as set forth in claim 17 further 
including mounting a front crush zone sensor at a 
forward part of ishe vehicle, said step of sensing a 
vehicle crash condit^fcon including sensing a front 
impact vehicle crash eve^ with the front crush zone 
sensor, the crash event sigKal being a front crash 
signal indicative of the sensea'Sq;;ont impact vehicle 
crash event sensed by the front crusnv zone sensor, 
actuation of the occupant protection device being 
controlled in response to both the safing \ignal and 
the front crash signal. 
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21. A method as set forth in claim 17 further 
including mounting a side crush zone sensor at a side 
part of the ^hicle, said step of sensing a vehicle 
crash conditiorS. including sensing a side impact vehicle 
crash event withXthe side crush zone sensor, the crash 
event signal being\^a side crash signal indicative of 
the sensed side impact vehicle crash event sensed by 
the side crush zone sensor, actuation of the occupant 
protection device bein^ controlled in response to both 
the safing signal and said the crash signal. 

22. A system for helping to protect a vehicle 
bf:upant , said system comprVsing : 

means for sensing vehicle crash condition 
and providing an crash event signal having a 
characteristic indicative thereof 

means for sensing acoust^sc waves that travel 
through the vehicle in response to tfta occurrence of 
the vehicle crash condition and providVig a safing 
signal having a characteristic indicatives^thereof ; and 
control means for determining the\pccurrence 
of a vehicle crash event in response to the crash event 
signal and the safing signal and controlling actuation 
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of an ^^3Qcupant protection device in response to the 
determination. 
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